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VVhat does HBT offer?

® Femtoscopy utilizes Quantum Statistical (BEC) or Final
State Interactions (Coulomb, Strong) that dominate
multi-particle correlations at small separations in phase
space to measure space-time structure.

® Multi-particle Femtoscopy is the most direct
measurement we have of the space-time evolution of
Heavy lon Collisions at the freeze-out surface.

® Assuming Gaussian profiles, |D and 3D radii are
extracted from two-particle correlations in momentum
difference distributions.

® Emerging Imaging Techniques make no assumptions of
the profile offering sensitivity to finer structure.
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ABT in Heavy-lons

Bertsch-Pratt parameterization
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Fractlon of Chaotic Emission

Coulomb Interaction

Halo of long lived resonances
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RENIX Detector
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PHENIX HBT Overview

e PHENIX HBT analyses of K*~,x*", p:
® Gaussian |D/3D Radii from C;

» Full/Partial Coulomb Correction
» Bowler-Sinyukov Core-Halo
» Full Koonin-Pratt

® |evy Fits to 2/3 Particle Correlations
® |D Source Imaging
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System Size Dependence
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Kaon Participant Scaling

AutAu 200 GeV
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Hydro agreement with

data is quite good.

A. Enokizono, DNP Maui 2005
(T.Hirano, Y.Nara, Partial Chemical Freeze-out,

NPA743(°04)305)
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KaO N Rout/ Rside

AutAu 200 GeV

Pion <mt> = 0.47
Kaon <m7> = 0.89

Rout , Rside sScaled to
match kaon <mt>
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x-p Correlations

kT

(Pry +Pry)/ 2

HBT measures the

b length of homogeneity
observer  Of particle’s momenta

emitted from the source.

® HBT actually measures the space-time
structure of “regions of homogeneity”

® Relativistic Expansion reduces the length of
homogeneity for high momentum pairs.
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Kaon mt Dependence
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Small rescattering in hadronic phase.
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A. Enokizono, DNP Maui 2005

Hydro+UrQMD Tc=160MeV
(S. Soff, hep-ph/0202240)

3D Hydro

Hirano, PRC66(2002)054905
2D+1 Hydro

Heinz-Kolb, hep-ph/0204061




Rout/Rside mT Dependance
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A. Enokizono, DNP Maui 2005

Hydro+UrQMD (S. Soff, hep-ph/0202240, Te=160MeV)

Kaons give no indication of long emission duration
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|D Species Dependence
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Protons follow the pion and kaon trend.

No species dependence observed.
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Azimuthal HB [
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Eccentricity Final State vs Initial
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‘C’final
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Final state eccentricity ~ /3 to 2

of initial eccentricity.

Reduction of systematic errors in progress.




esting the Core-Halo

M. Csanad, PHENIX, Quark Matter 2005, Budapest

® Afromm-mCyand C3 !
® Constrain coherent | i
and extended source
contributions 20 -
o
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Source Imaging
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Measured | D Source Image
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Kaon |D Source Image
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A. Enokizono, DNP Maui 2005
Kaon source image also has hint of long-range compontent.
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Can we isolate the excess?
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kT, Centrality Systematics
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Summary
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PH ENIX

PHENIX has measured two-particle correlations of 1’s, K’s, and
protons and three-particle correlations for 1T’s.

211 and 2K source radii demonstrate consistent N, scaling.
211, 2K, and 2p ID source Radii demonstrate consistent mr scaling.

211 and 2K 3D source radii demonstrate consistent mT scaling
without indication of long emission duration nor significant
hadronic rescattering.

| D Imaging analyses of 21T indicate long range component that is
most strongly present at low-kT and central collisions.

Preliminary ID Imaging analyses of 2K are also consistent with
long range component.

Images from Hydrodynamic calculations should be quantitatively
compared with experimental images.
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